A new post-intoxication treatment of paraoxon and parathion poisonings using an evolved PON1 variant and recombinant GOT1.
Organophosphate (OP) based pesticides are highly toxic compounds that are still widely used in agriculture around the world. According to World Health Organization (WHO) data, it is estimated that between 250,000 and 370,000 deaths occur yearly around the globe as a result of acute intoxications by pesticides. Currently available antidotal drug treatments of severe OP intoxications are symptomatic, do not reduce the level of intoxicating OP in the body and have limited ability to prevent long-term brain damage. Pesticide poisonings present a special therapeutic challenge since in many cases, such as with parathion, their toxicity stems from their metabolites that inhibit the essential enzyme acetylcholinesterase. Our goal is to develop a new treatment strategy for parathion intoxication by combining a catalytic bioscavenger that rapidly degrades the intoxicating parathion-metabolite (paraoxon) in the blood, with a glutamate bioscavenger that reduces the elevated concentration of extracellular glutamate in the brain following OP intoxication. We report on the development of a novel catalytic bioscavenger by directed evolution of serum paraoxonase 1 (PON1) that effectively detoxifies paraoxon in-vivo. We also report preliminary results regarding the utilization of this PON1 variant together with a recombinant human enzyme glutamate oxaloacetate transaminase 1 (rGOT1), suggesting that a dual PON-GOT treatment may increase survival and recovery from parathion and paraoxon intoxications.